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I. -This international preUminaiy examination report has been prepared by this International Preliminary Examining Authority and 

i«: tmntmiffM to iW ***r*1?,%*»«#. « ,wu»4i« |q Article 36" " " 



2, lliis REPORT consists of a total of 3 she^ include mis cover sheet 

This report is also accompanied by ANNEXES, Lc^ sheets ofme desertion, claims and/or drawings which have been 
ameofcd and are the basis fortius report andfor sheets containing rectifications made before misAuthorny (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 6 sheets). 



3. This report contains indications relating to the following items: 
I (x] B«is of the report ' 
. II. Q Priority 

III Q Non-establislunent of opinion with regard to novelty, inventive step and industrial applicability 

IV £j| Lack of unity of invention 
V 



VI 
VE 

vm 



• [X] Reasoned statement under Article 35@)wilh regard to novels inventive step or industrial applicability; 
citations and explanations supporting such statement 

f~) -Certain documeats'cited 

j | Certain defects in die international application 

| 1 Certain observations on the international application 
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J-xmatiooal application N*: 
PCT/SG2003/Q00296 



Barfs of the report 



I. With regard to the elements of the international application:* 
( [ the international application as originally ded 

\X\ the description, pages MO, aseriigmaUyfflia\ 

pages , f3edwiui the demand, 
pages , received on with the letter of . 
fx] the claims, pages , as original*/ filed!, 

. pa$es , as amended (togc&er wtaimy statement) under Article 19, 
pages } filed with the demand, 
pages iwervedontt^^ 
pages 1/2-2/2, as origmally filed, • 
pages , filed with the demand, 
pages , received on with the letter of 
f | the sequence listing part of the description: 

pages , as originally filed 
pages , filed with the demand 

» received on with Che letter of 



o! 



|: 2. ^^J^rd to the language, all tibe elements marked above were available or furnished to fins Authority irtflie language in 
Wfaich tfte international application Was filed, unless ofterwisc iolicatod under uiis item. . 
Tncscelements were available or furnished to this Authority jn fiic folloVying language which is: 
I 1 ^^^g^ofatrawlationfi^^ 

Q fi« language of publication of the international apphcatioh (under Rnle*483(b)). 

• D ^J^^ of translation furnished for the purposes of international pnOirninaryexunination (under Rules 55.2 
and/or 553). 

3. Wiui regard to any nucleotide wd/or amino acid sequence disclosed in the international application, the international 
preliminary exHminatidn was carried out on the basis of the sequence listing: 
n contained in the international application in written form. 1 

n.':fffr* together with fee international application in computer readable fa™? 
Q ftpTU^siAsequenfl 

□ %^thed subsequenfly to fliis Authority in conputer readable form, 

tZ3 st ? tcm ent feat the subsequently furnished written sequence listing docs not go beyond the disclosure in the 
mternational application as filed has been furnished " 1 

CD ^ infbrmation recorded in computer readable form is identical to the written sequence Usting has 

4. pi The arrjeadrnents havo resulted in fte cancellation o£ 

[J the desertion, pages " 

□ flic claims, Nos. 

Q .to drawings, sheets/fig. 

5, Q Tins report has been established as if (some of) the amendments had not been made, since feey have been considered to 
go beyond the disclosure a* filed, as indicated in the Sttpp^in^^t pbxXRule 70.2(c)).** 



Btfi ^ m f t ^!^ t ^firnishedio ike receiving Office in response to an invitation under Article 14 are referred to in this 

repprtas ori^naUyjm^ end are not annexed U> this report since they do' not contain anendmcnts (Rules. 70J6 and 70J7J. 



to under item 1 and annexed to-.this report 
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V. Reasoned statement under Article 35(2) with regard to n6ydty, Inventive step or industrial applicability; citations 
and explanations supporting such statement 



L Statement 

Novelty (N) Claims 1-29 YES 

Oaims NO 

Inventive step (IS) Oaims 1-29 YES 

Oaims - . NO * 

Industrial applicability (IA) Oaims 1-29 YES 

Oaims - NO 



A> Otations and explanations (Rule 70.7) 

The following documents identified in the International .Search Report have been considered for the purposes of 
this report 

Dl US 2002/0022156 AI (BRIGHT) 21 February 2002 
D2 US 2003/0178937 Al (MISHIMA) 25 September 2003 

Novelty ffl) . ' 

QaJms 1-29 meet fte criteria set forth m 
priority date does not disclose a metal eletfrwfc having an interim 
carrier injection. 

Inventive Step (IS) 

Claims 1-29 meet the criteria set out in PCX Article33(3> wifli regard to flie requircnaent of inventive Step 
because the prior art does not obviously suggest to a person skilled in thfe art a metal electrode having an . 
(. ) interfacial modified surface for enhajid^ charge canier injection. 

Industrial Applicability JIA> 

The invention defined in the claims is considered to meet the requirements of Industrial Applicability under 
Article 33(4) of flie PCTbefcause it can be made by/oru^ industry. 
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CLAIMS 

1. A flexible organic light emitting device comprising: 
a flexible substrate, 

a lower electrode layer on said flexible substrate. 

an upper electrode layer that Is at least seml4ransparent, 

an organic region between said lower electrode layer and said upper electrode 

layer, in which electroluminescence can take, place when a voltage * Is applied 

between said lower electrode layer and said upper electrode layer, 

wherein said flexible substrate Is comprised of one of the following: 

a plastic layer laminated to or coated with a metal layer, <il) a metal layer 
sandwiched between two plastic layers, and (Hi) a metal foil; 

further wherein at least one of the lower electrode layer and the upper 
electrode layer Is a metal electrode having an inteifacial modified surface for 
enhancing charge carrier injection wherein said interracial modified surface is 
between said organic region and said metal electrode. 

2. The flexible organic light emitting device of claim 1 , wherein said interfacifal 
modified surface may be formed by modifying said metal electrode using a TCO. 

3. The flexible organic light emitting device of claim 1, wherein said interfacifal 
modified surface may be formed by modifying said metal electrode using inorganic 
or organic materials 
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• * 

- 4. The flexible organic light emitting device of claim 1 , wherein said flexible 
substrate is comprised of a plastic layer laminated to or coated with an aluminum 
layer, the plastic layer being positioned between the lower electrode layer and the " 
aluminum layer. 

5. The flexible organic light emitting device of claim 1 , wherein said flexible 
substrate is comprised of a steel foil. 

* • 

6. The flexible organic light emitting device of claim 1 further comprising an 
isolation layer between said flexible substrate and said lower electrode layer r ' > 

7. The flexible organic light emitting device of claim 6, wherein said isolation 
layer is a spin-coated polymeric layer or a dielectric layer. . 

: 8. ; The flexible organic light emitting device of claim 5 further comprising an 
isolation layer between said steel foil and said lower electrode layer. 

9. The flexible organic light emitting device of claim 1, wherein said upper 

• • • 

electrode layer, is transparent 

10, The flexible organic light emitting device of claim 1 f wherein said upper 
electrode Jayer is a semrtransparent or transparent anode. 
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11. The flexible organic light emitting device of dalm 1, wherein said upper 

• * 

electrode layer Is a semftransparent or transparent cathode. 

12. The flexible organic light emitting device of dalm 1, wherein said upper . 
electrode layer Is a multilayer structure comprising at least one semftransparent or 
transparent conductive film, 

■ 13. The flexible organic light emitting device of claim 12,.whereln said multilayer 
structure comprises an Index-matching layer and a charae carrier Injection layer. 

14. The flexible organic fight emitting device of elaim 13, wherein said Index- 
matching layer comprises an organic material having a refractive Index effective 

• for enhancing light output. • 

15. * The flexible organic light emitting device of claim 13, wherein said Index- 
matching layer comprises an Inorganic material having a refractive index effective 
for enhancing light output - 

• • • 

: ... 

"16. The flexible organic light emitting device of dalm 13, wherein said multilayer 
structure is an anode and said charge earner Injection layer is a hole Injection 
layer. 
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17. The flexible organ!© light emitting device of claim 16, wherein said hole 
injection layer comprises a High work function metal or a transparent conductive 
oxide (TOO). 

18. The flexible organic light emitting device of claim 17, wherein said high work 
functlorr metal Is gold or silver. 

15. The flexible organic light emitting device of claim 17, wherein said TCO Is 
metal oxide. 

.20. The flexible organic fight emitting device of claim 17, wherein said TCO is 
selected from the group consisting of fndium-tm-oxide (ITO), zlnc-indium-oxkfe, 
aluminum-doped zinc oxide, Ga-ln-Sn-O, SnOa, Zh-ln-Sn-O, and Ga-ln-O. 

. 21. The flexible organic light emitting device of claim 16, wherein said hole 
Injection layer comprises an organic material effective for hole injection or a 
combination of Inorganic and organic materials that are effective for hole Injection. 

* . 

22. The flexible organic light emitting device of claim 16, wherein said hole 
injection layer comprises an Inorganic material effective for hole Injection or a 
combination of inorganic and organic materials that are effective for hole injection; ! 

I 

23. The flexible organic light emitting device ofclalm 11, wherein said muifllayer j 
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structure Is a cathode and said charge carrier Injection layer Is an electron 
. Injection layer. 

24. The flexible organic light emitting device of daim 21, wherein said electron 
injection layer comprises a low work function metal. 

. 25, .The flexible organic light emitting device of claim 22, wherein said low work O 
•function metai is a tare earth metal. 

• ... 
26. The flexim oiiganic light emHUngcIevice of claim 21, wherein said Index- 
• snatching; layer comprises tris-(8-hydroxyquinoiine) aluminum (Aiq3) or N.N- 
di(naphthalene^1^-N,hPKliphenvlben2i(1ine(r^B^ 

■ • * 

. 27. The flexible organic light remitting device of claim 21 , wherein said cathode 
comprises a silver layer and said electron injection layer is comprised of a calcium O 
sub-layer over a lithium* fluoride sjub-layer, the silver layer being formed over the ' 



28. The flexible organic light emitting device of claim 1, wherein said organic 
region comprises (f) a hole transporting layer and (If) an emissive layer or an 
electron transporting layer. 
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29; The flexible organic light emitting device of claim. 1 , wherein said organic 
region comprises (i) a hole transporting layer, 00 an emissive layer, and P) an 
electron transporting layer. 
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